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analysis idea

• select electrons via Cherenkov 
• select position via the hodoscope 

• measure the energy resolution and linearity  
• data selection shown here: 

• long energy scan with the EMCal in the upstream 
position (https://wiki.bnl.gov/sPHENIX/index.php/
T-1044/EMCal_good_run_note#Energy_Scan_.
28UIUC_centered.2C_Tower_21.2C_350k_Events.
29) 

• high statistics with beam in 3 positions
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https://wiki.bnl.gov/sPHENIX/index.php/T-1044/EMCal_good_run_note#Energy_Scan_.28UIUC_centered.2C_Tower_21.2C_350k_Events.29


beam centering
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1D Projective!
Mesh screens 

 Fiber ends are finished by with fly cutting!

 Light guides and SiPMs are 
attached to module ends to form 

towers!

Produced at UCLA, BNL, UIUC and THP!

w/SciFi Modules 
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Density varied from ~ 8.5 – 10 g/cm3!
Half of the absorber blocks were manufactured 

at THP and half at UIUC!

8x8 array of towers!

x x

x



module variations
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THP modules Illinois modules
<ρ> = 9.6 g/cm3 

RMS = 0.47 g/cm3
<ρ> = 9.4 g/cm3 

RMS = 0.13 g/cm3

• THP modules: 2% higher <ρ>, 3x wider 
distribution than Illinois modules



ntuple making

• code: https://github.com/sPHENIX-Collaboration/
analysis/tree/master/Prototype2/EMCal/
EMCalCalib_TestBeam 

• DST files: /gpfs/mnt/gpfs02/sphenix/data/data01/
t1044-2016a/production/
Production_0428_MIP_set2_Cosmic
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https://github.com/sPHENIX-Collaboration/analysis/tree/master/Prototype2/EMCal/EMCalCalib_TestBeam


run list
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THP	Tower	42		

Energy	 Run	Number	

2	GeV	 2269	

3	GeV	 2264	

4	GeV	 2257	

6	GeV	 2249	

8	GeV	 2288	

12	GeV	 2278	

16	GeV	 2284	

Dataset	locaGon:		/gpfs/mnt/gpfs02/sphenix/user/jinhuang/Prototype_2016/
ProducGon_0417_CEMC_MIP_set2_v3/	

Class	locaGon:	hWps://github.com/sPHENIX-CollaboraGon/analysis/tree/master/
Prototype2/EMCal/EMCalCalib_TestBeam	

UIUC	Tower	21	

•  hodoscope	cuts:		
– horizontal:	5	
– verGcal:	2||3	

Energy	 Scan	Number	

1	GeV	 2298	

2	GeV	 2268	

3	GeV	 2260	

4	GeV	 2256	

6	GeV	 2247	

8	GeV	 2295	

12	GeV	 2276	

16	GeV	 2280	

•  same	veto	and	
cherenkov	cuts	as	THP	

Tower 21 Centered Tower 42 Centered



Cherenkov distributions; Tower 42 runs
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Cherenkov	
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horizontal hodoscope
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Hodoscope	(Horizontal)	
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vertical hodoscope
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Hodoscope	(VerGcal)	
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cuts

• all veto counters less than 15 
• C2_inner + C2_outer > 100 
• hodoscope: 

• Illinois tower 21: V 2|| 3; H 5 
• THP tower 42: V 4; H 3||4
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linearity
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Linearity	

THP		 UIUC	Tower	21	
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 / ndf 2χ  168.8 / 6
Prob  34− 8.128e
p0        0.01313±0.05005 − 
p1        0.001733± 1.063 

 / ndf 2χ  168.8 / 6
Prob  34− 8.128e
p0        0.01313±0.05005 − 
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Linearity 2nd scan
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cherenkov+veto+hodo
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 / ndf 2χ  62.79 / 4
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energy resolution
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Energy	ResoluGon	
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THP	 UIUC	Tower	21	
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1D Projective!
Mesh screens 

 Fiber ends are finished by with fly cutting!

 Light guides and SiPMs are 
attached to module ends to form 

towers!

Produced at UCLA, BNL, UIUC and THP!

w/SciFi Modules 

27 

Density varied from ~ 8.5 – 10 g/cm3!
Half of the absorber blocks were manufactured 

at THP and half at UIUC!

8x8 array of towers!

x x

x

data @ 4 & 8 GeV



preliminary plot
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EMCAL Energy Resolution and Linearity 

C.Woody, CALOR 2016, Daegu, Korea, 5/17/2016 15 

Electrons selected using beam Cherenkovs 
(Also require hodoscope hit  + no veto hit) 

First pass MIP calibration already meets our design goal 

Beam momentum spread of ~ 2% not unfolded 

Improvement using optimized tower to tower calibration using electron showers 

Preliminary ! 

Preliminary ! 



position comparison

15

Input Energy (GeV)
2 4 6 8 10 12 14 16

O
ut

pu
t E

ne
rg

y 
(G

eV
)

2

4

6

8

10

12

14

16

18

20
UIUC Tower 21

UIUC Alternate Tower 18

THP Tower 42

Linearity

Energy (GeV)
2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22 UIUC Tower 21

UIUC Alternate Tower 18

THP Tower 42

Resolution



my thoughts

• I'd like to see how the resolution changes as we 
change the version of the MIP calibration 

• change the hodoscope cuts to see variation 
across the tower—Jin has been looking at this 

• why is the resolution so similar in all the block 
locations? 

• no inclusion of temperature compensation
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